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VIDEO SIGNAL MONITORING APPARATUS 
BACKGROUND OF THE INVENTION 

The present invention relates to a video signal 
monitoring apparatus and, more particularly, to an 
apparatus for monitoring a Y/color difference component 
signal. 

Video signals are prescribed in various formats, e.g., 
the RGB component signal format, the Y/color difference 
component signal format and the NTSC composite signal 
format. In conventional video systems, the input-side 
video signal format (RGB component signal) is the same as 
the output-side video signal format (RGB component signal). 
More specifically, in a conventional video system, an RGB 
component signal is input from an input device (e.g., a 
camera) and is converted into a Y/color difference 
component signal to be transmitted. Thereafter, in the 
video system, the Y/color difference component signal is 
again converted into an RGB component signal, which is 
output through an output device (e.g., a television set). 
The RGB component signal on the output side (display side) 
is theoretically the same as that on the input side and has 
no abnormal value, as long as no problem occurs with the 
transmission system and devices constituting the video 
system. 

In some cases, as a result of the recent development 
of computer graphic apparatuses, an input device handling a 
Y/color difference component signal (e.g., a computer) is 
used instead of an input device handling an RGB component 



signal (e.g., a camera). Also, with the development of 
editing devices in recent years, it has become possible to 
adjust a Y/color difference component signal according to 
one's intention by using an editing device in a 
5 transmission stage. 

FIG. 1 shows the gamut of an RGB component signal and 
the gamut of a Y/color difference component signal. As 
shown in FIG. 1, the gamut of a Y/color difference 
component signal is wider than that of an RGB component 
10 signal. Therefore, in a case where a Y/color difference 
component signal is used as an input-side video signal 
format or in a case where the level of a Y/color difference 
component signal is adjusted according to one's intention 
in a transmission stage, an RGB component signal on the 
15 output side (display side) may have an abnormal value not 
existing in the gamut on the output side. In such a case, 
therefore, there is a need to monitor whether or not the 
RGB component signal on the output side (display side) has 
an abnormal value. 
20 A method of monitoring an RGB component signal on the 

output side (display side), e.g., one described in patent 
document 1 shown below is known. 
(Patent document 1) 

Japanese Patent Publication No. 4-77518 (Figure 1) 
25 in the method described in patent document 1, a 

Y/color difference component signal is converted into an 
RGB component signal and determination is made as to 
whether or not any converted RGB value exists in the gamut 
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on the output side as a normal value. This method enables 
checking of a gamut error in the converted RGB component 
signal but has a problem in that it is difficult to grasp 
how a gamut error is caused from the original Y/color 
5 difference component signal. In a case where a gamut error 
in the RGB component signal is detected, it is difficult 
for an operator to grasp how to adjust the ordinal Y/color 
difference component signal in order to correct the gamut 
error. 

10 SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to 
monitor a gamut error in a Y/color difference component 
signal before a conversion into an RGB component signal. 

Another object of the present invention is to grasp 
15 how a gamut error is caused from an original Y/color 
difference component signal. 

Still another object of the present invention is to 
provide a video signal monitoring apparatus which enables 
an operator to easily understand how to adjust an original 
20 Y/color difference component signal. 

To achieve the above -described object, according to 
the present invention, an apparatus is provided for 
monitoring a video signal, the apparatus having means for 
inputting a Y/color difference component signal (Y, Pr, 
25 Pb); means for setting upper limit values S and lower limit 
values T corresponding to all components of an RGB 
component signal (R, G, B); means for determination as to 
the existence of a gamut error, the determination means 



making determination as to whether at least one of a first 
condition Y > S + a x Pb + P x Pr (where each of a and p is 
a predetermined coefficient) indicating that at least one 
of R, G and B components is larger than the upper limit 
5 value S and a second condition Y<T + vxPb + SxPr 
(where each of y and 5 is a predetermined coefficient) 
indicating that at least one of the R, G and B components 
is smaller than the lower limit value T is satisfied; and 
means for making a gamut error state visually recognizable 
10 when the first condition or the second condition is 
satisfied. 

More specifically, a video signal monitoring 
apparatus in accordance with the present invention has 
means for detecting a gamut error in an R component , means 

15 for detecting a gamut error in a G component, and means for 
detecting a gamut error in a B component, the means for 
detecting a gamut error in the R component including means 
for generating a first condition Y > S - a x Pr (where a is 
a predetermined coefficient) and a second condition Y < T - 

20 a x Pr from a Pr component (first color difference 

component) of a Y/color difference component signal and an 
upper limit value S and a lower limit value T of the RGB 
component signal, and means for making a gamut error state 
visually recognizable with respect to the R component when 

25 the first condition or the second condition is satisfied, 
the means for detecting a gamut error in the G component 
including means for generating a third condition Y > S + b 
x Pb + c x Pr (where each of b and c is a predetermined 



coefficient) and a fourth condition Y < T + b x Pb + c x Pr 
from the Pr component and a Pb component (second color 
difference component) of the Y/color difference component 
signal and the upper limit value S and the lower limit 
5 value T of the RGB component signal, and means for making a 
gamut error state visually recognizable with respect to the 
G component when the third condition or the fourth 
condition is satisfied, the means for detecting a gamut 
error in the B component including means for generating a 

10 fifth condition Y > S - d x Pr (where d is a predetermined 
coefficient) and a sixth condition Y < T - d x Pr from the 
Pb component of the Y/color difference component signal and 
the upper limit value S and the lower limit value T of the 
RGB component signal, and means for making a gamut error 

15 state visually recognizable with respect to the B component 
when the fifth condition or the sixth condition is 
satisfied. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing the gamut of an RGB 
20 component signal and the gamut of a Y/color difference 
component signal; 

FIG. 2A is a block diagram of an arrangement for 
detecting a gamut error in the R component of a component 
signal; 

25 FIG. 2B is a block diagram of an arrangement for 

detecting a gamut error in the G component; 

FIG. 2C is a block diagram of an arrangement for 
detecting a gamut error in the B component; and 
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FIG. 3 is a diagram showing an output device 100 
which is a modification of output devices 76, 87, and 96 
shown in Figs. 2A, 2B, and 2C. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 (Principle of Invention) 

The principle of the present invention will first be 
described. Description will be made of a video signal for 
use in a high definition . television (HDTV) system. However, 
the principle described below can be applied to a video 
10 signal for use in a standard definition television (SDTV) 

by modifying matrix coefficients in equations 2 shown below. 

The relationship between an RGB component signal (R, 
G, B) and a Y/color difference component signal (Y, Pb, Pr) 
for HDTV is prescribed by ITU709 as shown by the following 
15 equations 1 and 2; 
(Equations 1) : 

R = Y + a x Pr, 
G=Y-bxPb-cx Pr, 
B = Y + d x Pb, 
20 (Equations 2) : 

a = 1.5748, 
b = 0.1873, 
c = 0.4681, and 
d = 1.8556. 

25 Because the Y scale in the actual digital 

transmission standard (SMPTEM274M) differs from the color 
difference (Pb or Pr) scale, it is necessary to multiply 
each color difference signal in equation 1 by a coefficient 
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"438/448". However, the coefficient is omitted in this 
description of the principle. 

If the upper limit value of the RGB component signal 
is S and the lower limit value of the RGB component signal 
5 is T, a gamut error in the RGB component signal is detected 
when one of conditions respectively shown by the following 
equations 3.1 to 3.6 is satisfied; 
(Equation 3.1) : R > S, 
(Equation 3.2) : R < T, 
10 (Equation 3.3): G > S, 
(Equation 3.4): G < T, 
(Equation 3.5): B > S, and 
(Equation 3.6) : B < T. 

Equations 3.1 to 3.6 are transformed by using 
15 equation 1 into the following equations 4.1 to 4.6; 
(Equation 4.1): Y + a x Pr > S, 
(Equation 4.2) : Y + a x Pr < T, 
(Equation 4.3):Y-bxPb-cxPr>S, 
(Equation 4 . 4 ) : Y - b x Pb - c x Pr < T, 
20 (Equation 4.5):Y+dxPb>S, and 
(Equation 4.6): Y + d x Pb < T. 

Equations 4.1 to 4.6 are further transformed into the 
following equations 5.1 to 5.6; 
(With respect to the upper limit value) 
25 (R; equation 5.1): Y > S - a x Pr, 

(G; equation 5 . 3) : Y > S + b x Pb + c x Pr , 
(B; equation 5.5):Y>S-dxPb, 
(With respect to the lower limit value) 
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(R; equation 5,2): Y < T - a x Pr, 

(G; equation 5.4): Y<T+bxPb+c xPr, and 

(B; equation 5.6): Y < T - d x Pb. 

By monitoring the original Y/color difference 
component signal on the basis of equations 5.1 to 5.6 (not 
by monitoring the converted RGB component signal), a gamut 
error in the RGB component signal is detected when one of 
conditions respectively shown by equations 5.1 to 5.6 is 
satisfied. 

(Embodiment of the Invention) 

An embodiment of the present invention will be 
described with reference to the accompanying drawings. 

FIG. 2A is a block diagram of an arrangement for 
detecting a gamut error in the R component of a component 
signal, FIG. 2B is a block diagram of an arrangement for 
detecting a gamut error in the G component, and FIG. 2C is 
a block diagram of an arrangement for detecting a gamut 
error in the B component. 

To detect a gamut error in the R component of an RGB 
component signal, the video signal monitoring apparatus of 
the present invention determines whether or not each of the 
conditions shown by equations 5 . 1 and 5.2 in the above is 
satisfied. As shown in FIG. 2A, means 70 for detecting a 
gamut error in the R component includes: a multiplier 71 to 
which the Pr component (first color difference component) 
of a Y/color difference component signal is input and which 
multiplies the Pr component by the first coefficient a in 
equation 2 and outputs an a x Pr component; a subtracter 72 



to which the a x Pr component and the upper limit value S 
of the RGB component signal are input and which subtracts 
the a x Pr component from S and outputs an (S - a x Pr) 
component; a comparator 73 to which the Y component of the 
5 Y/color difference component signal and the (S - a x Pr) 

component are input, which compares the Y component and the 
(S - a x Pr) component to determine whether or not the Y 
component is larger than the (S - a x Pr) component, and 
which outputs a first comparison result indicating whether 
10 or not the condition shown by equation 5.1 in the above is 
satisfied; a subtracter 74 to which the a x Pr component 
and the lower limit value T of the RGB component signal are 
input and which subtracts the a x Pr component from T and 
outputs a (T - a x Pr) component; a comparator 75 to which 
15 the Y component of the Y/color difference component signal 
and the (T - a x Pr) component are input, which compares 
the Y component and the (T - a x Pr) component to determine 
whether or not the Y component is smaller than the (T - a x 
Pr) component, and which outputs a second comparison result 
20 indicating whether or not the condition shown by equation 
5.2 in the above is satisfied; and an output device 76 to 
which the first and second comparison results are input, 
which makes visually recognizable a gamut error 
corresponding to the upper limit value S or the lower limit 
25 value T with respect to the R component if the condition 

shown by equation 5.1 or 5.2 is satisfied, and which makes 
visually recognizable a normal state with respect to the R 
component if the conditions shown by equations 5.1 and 5.2 
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are not satisfied. 

To further detect a gamut error in the G component of 
the RGB component signal, the video signal monitoring 
apparatus of the present invention determines whether or 
not each of the conditions shown by equations 5.3 and 5.4 
in the above is satisfied. As shown in FIG. 2B, means 80 
for detecting a gamut error in the G component includes: a 
multiplier 81 to which the Pb component (second color 
difference component) of the Y/color difference component 
signal is input and which multiplies the Pb component by 
the second coefficient b in equation 2 and outputs a b x Pb 
component; a multiplier 82 to which the Pr component (first 
color difference component) of the Y/color difference 
component signal is input and which multiplies the Pr 
component by the third coefficient c in equation 2 and 
outputs a c x Pr component; an adder 83 to which the b x Pb 
component, the c x Pr component and the upper limit value S 
of the RGB component signal are input and which adds the b 
x Pb component and the c x Pr component to S and outputs an 
(S+bxPb+cxPr) component; a comparator 84 to which 
the Y component of the Y/color difference component signal 
and the (S+bxPb+cxPr) component are input, which 
compares the Y component and the (S+bxPb+cxPr) 
component to determine whether or not the Y component is 
larger than the (S+bxPb+cxPr) component, and which 
outputs a third comparison result indicating whether the 
condition shown by equation 5.3 in the above is satisfied; 
an adder 85 to which the b x Pb component, the c x Pr 
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component and the lower limit value T of the RGB component 
signal are input and which adds the b x Pb component and 
the c x Pr component to T and outputs a(T+bxPb+cx 
Pr) component; a comparator 86 to which the Y component of 
5 the Y/color difference component signal and the (T + b x Pb 
+ c x Pr) component are input, which compares the Y 
component and the (T+bxPb+cxPr) component to 
determine whether or not the Y component is smaller than 
the (T+bxPb+cxPr) component, and which outputs a 
10 fourth comparison result indicating whether the condition 
shown by equation 5.4 in the above is satisfied; and an 
output device 87 to which the third and fourth comparison 
results are input, which makes visually recognizable a 
gamut error corresponding to the upper limit value S or the 
15 lower limit value T with respect to the G component if the 
condition shown by equation 5.3 or 5.4 is satisfied, and 
which makes visually recognizable a normal state with 
respect to the G component if the conditions shown by 
equations 5.3 and 5.4 are not satisfied. 
20 To further detect a gamut error in the B component of 

the RGB component signal, the video signal monitoring 
apparatus of the present invention determines whether or 
not each of the conditions shown by equations 5.5 and 5.6 
in the above is satisfied. As shown in FIG. 2C, means 90 
25 for detecting a gamut error in the B component includes: a 
multiplier 91 to which the Pb component (second color 
difference component) of the Y/color difference component 
signal is input and which multiplies the Pb component by 
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the fourth coefficient d in equation 2 and outputs a d x Pb 
component; a subtracter 92 to which the d x Pb component 
and the upper limit value S of the RGB component signal are 
input and which subtracts the d x Pb component from S and 
outputs an (S - d x Pb) component; a comparator 93 to which 
the Y component of the Y/color difference component signal 
and the (S - d x Pb) component are input, which compares 
the Y component and the (S - d x Pb) component to determine 
whether or not the Y component is larger than the (S . - d x 
Pb) component, and which outputs a fifth comparison result 
indicating whether or not the condition shown by equation 
5.5 in the above is satisfied; a subtracter 94 to which the 
d x Pb component and the lower limit value T of the RGB 
component signal are input and which subtracts the d x Pb 
component from T and outputs a (T - d x Pb) component; a 
comparator 95 to which the Y component of the Y/color 
difference component signal and the (T - d x Pb) component 
are input, which compares the Y component and the (T - d x 
Pb) component to determine whether or not the Y component 
is smaller than the (T - d x Pb) component, and which 
outputs a sixth comparison result indicating whether or not 
the condition shown by equation 5,6 in the above is 
satisfied; and an output device 96 to which the fifth and 
sixth comparison results are input, which makes visually 
recognizable a gamut error corresponding to the upper limit 
value S or the lower limit value T with respect to the B 
component if the condition shown by equation 5.5 or 5.6 is 
satisfied, and which makes visually recognizable a normal 
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state with respect to the B component if the conditions 
shown by equations 5.5 and 5.6 are not satisfied. 

Each of the output devices 76, 87. and 96 has. for 
example, first, second and third light emitting means. To 
5 indicate a gamut error corresponding to the upper limit 
value S. the output device makes the first light emitting 
means (e.g.. a red light emitting diode (LED)) emit light. 
To indicate the normal state, the output device makes the 
second light emitting means (e.g.. a green LED) emit light. 
10 To indicate a gamut error corresponding to the lower limit 
value T, the output device makes the third light emitting 
means (e.g., a red LED) emit light. Each of the output 
devices 76. 87, and 96 does not necessarily have the second 
light emitting means. 
15 For example, when the first light emitting means of 

the output device 76 emits light, a user can understand 
that the condition shown by equation 5.1(Y>S-ax Pr) 
is satisfied. Therefore, the user can easily adjust the Y 
component so that the Y component becomes smaller, or can 
20 easily adjust the Pr component so that the Pr component 
becomes larger. 

Each of the output devices 76. 87, and 96 may have 
one light emitting means adapted for indication of each of 
the upper limit value S. the normal state and the lower 
25 limit value T. That is, each of the output devices 76, 87, 
and 96 makes the light emitting means in a first cycle in 
the case of indicating a gamut error corresponding to the 
upper limit value S. makes the light emitting means stop 
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emitting light in the case of indicating the normal state, 
and makes the light emitting means emit light in a second 
cycle in the case of indicating a gamut error corresponding 
to the lower limit value T (for example, the period of the 
second cycle > the period of the first cycle). 

FIG. 3 shows an example of modification of the output 
devices 76, 87, and 96 shown in FIGS. 2A, 2B, and 2C. As 
shown in FIG. 3, an output device 100 is supplied with the 
first, third and fifth comparison results from the 
comparators 73, 84, and 93 and makes visually recognizable 
a gamut error corresponding to the upper limit value S with 
respect to the RGB component signal when the condition 
shown by equation 5.1, 5.3 or 5.5 in the above is satisfied. 
The output device 100 is also supplied with the second, 
fourth and sixth comparison results from the comparators 75, 
86, and 95 and makes visually recognizable a gamut error 
corresponding to the lower limit value T with respect to 
the RGB component signal when the condition shown by 
equation 5.2, 5.4 or 5.6 in the above is satisfied. The 
output device 100 makes the normal state visually 
recognizable with respect to the RGB component signal when 
none of the conditions shown by equations 5.1, 5.2, 5.3, 
5.4, 5.5, and 5.6 is satisfied. It is not necessarily 
required that the output device 100 make the normal state 
visually recognizable. 

For example, when the output device 100 indicates a 
gamut error corresponding to the upper limit value S, the 
user can understand that the condition shown by equation 
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5.1, 5.3 or 5.5 (Y > S - a x Pr, Y > S + b x Pb + c x Pr, 
or Y > S - d x Pb) is satisfied. Therefore, the user can 
easily adjust the Y component so that the Y component 
becomes smaller. 

It should be understood that the video signal 
monitoring apparatus according to the present invention is 
not limited to the illustrated example described above, but 
may be modified in various manners without departing from 
the spirit of the invention. 
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